To analyze the neurological effect of product design aesthetics on the decision-making process of consumers. Twenty-three undergraduates are selected for the study and 16 products with a total of 96 pictures of product design were judged. The P2 wave in the cortex of the cerebral parietal region can reflect consumers' aesthetic experience of product design. Studies related to fMRI have shown that sculptures presented in the original scale induce the activation of the insula and parietal region cortex (precuneus), indicating that this part of brain region plays an important role in the aesthetic experience of art works. When the aesthetic attraction of product design is high, the conflict will reduce consumers' aesthetic experience of the product and thus reduce the confirmed purchase rate of the product. When the attraction of product design is moderate, the conflict will enhance consumers' aesthetic experience of the product, which will increase the confirmed purchase rate of the product.
Introduction
Product design and performance are important factors that influence the decision-making of consumers. However, with the development of production technology, the core attributes of products such as quality and performance, are gradually becoming homogenous and companies are gradually shifting the focus of differentiation strategy to non-tangible features of products, such as the aesthetics of product design. Various factors of product design will significantly affect the aesthetic experience of consumers, which include graphics, structure, novelty, complexity, typicality, unity and artistry. Coca-Cola will launch limited-edition Coca-Cola bottles for different festivals or events, such as Olympic edition and Christmas edition. Some scholars have found that people are more willing to choose products from non-famous brand (lowperformance diagnostic clues) with high aesthetically attractive design compared with those from famous brand (high-performance diagnostic clues) with low aesthetically attractive design (Leder et al., 2004) .
More studies believe that even if the evaluation of products is based on the actual taste, the color cue of products will still affect consumers' judgment on the taste of the product. However, some scholars believe that the aesthetic experience of product design is not the higher the better, but the product design with high aesthetic attraction will have a negative impact on the decision-making of consumers. Some scholars believe that in the absence of external information such as brands, consumers will doubt the performance of products with high aesthetic attraction, while those with moderately attractive design are thought to have the best performance; but in the presence of external information such as brands, consumers still believe that what looks good has the best performance." The researchers found a "negative aesthetic effect" in a scoring experiment that of the product's performance, which showed that the product with lower aesthetic attraction design scored higher than that with higher aesthetic attraction design in two products with the same performance (Arévalo et al., 2004) .
Some people think that for highperformance products, the aesthetic attraction of product design is not the higher the better, but moderate aesthetic attraction design can produce more positive evaluation among consumers. However, scholars also believe that high aesthetic attraction deign will make consumers have high expectation for product performance. Therefore, when the moderate aesthetic attraction deign is matched with high performance or high aesthetic attraction deign with low performance, consumers will perceive the difference or conflict between expected performance and actual performance. Hoegg et al. defined it as "the conflict between product design and performance". When a conflict occurs, the aesthetics of product design have a negative impact on the decision-making of consumers (Christensen et al., 2014) .
The similarity between these two types of research is that scholars believe that consumers' aesthetic experience of product design is consistent with their expectation of product performance. The difference is that the former believes that regardless of the conflict between product design and performance, consumers are more inclined to choose the product with high aesthetic attraction design on the premise of the same performance. That is, the aesthetic experience has a positive impact on the decision making; while the latter believes that in the presence of the conflict between product design and performance, consumers are more inclined to choose the product with moderate aesthetic attraction design on the premise of the same performance. That is, the aesthetic experience has a negative impact on the decision making (Jacobsen et al., 2014) . Therefore, the existing research on the impact of the conflict between product design and performance on the decisionmaking of consumers has not reached a clear conclusion. Moreover, the existing research on this conflict still rests on the influencing level of performance evaluation and aesthetic evaluation and in-depth researches have not been conducted to the cognitive and neural mechanism of consumers in the decision-making process.
Methods

Experimental scheme
According to a research report released by the China Internet Network Information Center (CNNIC), consumers tend to buy three types of products most online, which are clothing and shoes, general merchandise and computer and communication digital products and accessories, accounting for 81.8%, 31.6% and 29.6% respectively. Users purchased these three types of products on the Internet in the last six months (Gandelman et al., 1978) . Subjects need to classify the pictures of these 96 products to determine whether they belong to the product design with high aesthetic attraction or moderate aesthetic attraction.
Experimental procedure The experiment is conducted in behavioral and human factor laboratories. During the experiment, the subjects sit in comfortable chairs and operated according to the instruction on the computer screen 1 m in front of them. The screen size is 19 inches and the picture pixels were 600 x 400 (black character on a white background), placed in the middle of the screen. Before the experiment, the subjects are advised to try to avoid blinking and eye movement and put their fingers on the keyboard (put the left index finger gently on the F key and put the right index finger gently on the J key) to answer the quetsion eISSN 1303-5150 www.neuroquantology.com 503 (Cleeremans et al., 2015) . The experiment adopts the S1-S2 paradigm. In each test, the red "10" picture is presented first and the presentation time is 2000ms; then the product design picture (S1) will be presented and the presentation time is 4000ms; confirmedly, pictures of product design and performance are presented and the presentation time is 4000ms. Stimulus images appear at random for two times in each group (as is shown in Figure 1 ).
Results and discussion
Behavioral data analysis All subjects respond to the problem stimulus within 4000ms, so these 128 tests are valid. The behavioral data (product purchase rate) is recorded according to the key response of the subjects, and the one-way ANOVA for repeated measurement method is used. Comparison is conducted on the confirmed product purchase rate in these four groups. The confirmed purchase rate of products = product quantity that consumers accept to buy in group (1/2/3/4) / total product quantity in the group (1/2/3/4). (as is shown in Figure 2 ). It can be seen from the figure that the product purchase rate for Group 1-4 gradually decreases ( To determine the impact of product design and performance on the decision-making of consumers, a two-factor analysis of variance is performed to determine the confirmed purchase rate. The results show that the main effect of product design factor is significant [F(1,76)=18.366, p<0.05], indicating that the product design will affect consumers' expectation for product performance. The main effect of performance factor is also significant [F(1, 76)=7.613, p<0.05], but there is no interaction effect [F(1,76)=0.003, p>0.05] (Nadal et al., 2009 ). The study found that the confirmed purchase rate of products in group 1 (high aesthetic attraction design and high performance) is higher than that in other three groups (Group 1> Group 2> Group 3> Group 4). The brain electrical activity mapping is consistent with the oscillogram results. Figure 3 shows the whole brain electrical activity mapping at 300ms after the target is presented. The N270 peak is mainly distributed in the forehead. Although this moment has left the main window of P2, obvious positive wave is induced from parietal region to the occipital area (Csatar et al., 2006) .
The results of one-way ANOVA show that the N270 wave amplitude is significantly affected by the experimental group [F(3,1100)=32.271, p<0.05]. Multiple comparison results show that the N270 amplitude induced by the product belonging to the group 3 is the largest (Table 2) . . Similarly, the amplitude of the P2 wave is also significantly affected by the experimental group [F(3,740)=6.465, p=.000]. Multiple comparisons show that although the peak of the P2 wave induced in the group 4 is the largest, it is in the time window. The average amplitude of the P2 waves induced by the products of Groups 1-4 is decreasing (Table 3) .
Similarly, the amplitude of the P2 wave is also significantly affected by the experimental group [F(3,740)=6.465, p=.000]. Multiple comparison results show that although the peak of the P2 wave induced in the group 4 is the largest, the average amplitude of the P2 wave induced by the products in group 1-4 is decreasing within the time window (Table 3) . 
Discussion
The results of ERPs also indicate that the P2 wave in the cortex of the brain's parietal region can reflect the consumers' aesthetic experience in product design from the neurological perspective. Studies related to fMRI have shown that sculptures presented in the original scale induce the activation of the insula and parietal region cortex (precuneus), indicating that this part of brain region plays an important role in the aesthetic experience of art works. This result is also confirmed by relevant studies of MEG and EEG. The aesthetic stimulus induces early activation of the cortex in the parietal region cortex and the greater the aesthetic attraction of stimulus, the more active the parietal region cortex. Meanwhile, the high temporal resolution of the EEG reveals a rapid processing of visual aesthetic stimulus by the brain and it can make feedback within a few hundred milliseconds after the presentation of stimulus (Morlet et al., 2014) . The time windows of N270 and P2 waves both occur within 350ms, which shows the brain's rapid integration of product design and (simple) performance information in the decision-making task of consumers. The aesthetic experience of products is an integral emotional experience, which is earlier and influences the purchase decision of products. Therefore, the N270 wave and the P2 wave are not only indexes that reflect product design and performance, but also physiological indexes of the human brain on how to conduct comprehensive evaluation based on product information.
Conclusions and outlooks
The conflict between product design and performance affect the decision-making of consumers. When the aesthetic attraction of product design is high, the conflict will reduce consumers' aesthetic experience of the product, thus reducing the confirmed purchase rate of products; and when the aesthetic attraction of product design is moderate, the conflict will enhance the consumers' aesthetic experience of the product, thus increasing the confirmed purchase rate of products. Comparing the two conflicting groups, the products in group 2 has a higher confirmed purchase rate than group 3, indicating that when there is a conflict, the aesthetic experience also exert positive influence on the decision-making of consumers. This study is conducted in the online shopping environment because this form of shopping only needs to react in front of the computer, which is more suitable for the application of brain imaging technology in the research. Whether similar results can be extended to other shopping environments is another direction for future researches.
